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(54)  Image  recording  device 

(57)  In  order  to  provide  a  reversing  section  for 
reversing  the  recording  paper  for  recording  on  both 
sides,  in  such  a  manner  as  to  avoid  increase  in  size  of 
the  device,  reversing  rollers  14  are  provided  over  the 
rear  part  of  the  paper  cassette  3,  and  a  reversing  path 
15  is  formed  at  the  back  of  the  paper  cassette  3.  The 

FIG.  1 

recording  paper  2  having  passed  the  reversing  rollers 
14  enters  the  reversing  path  15.  Additional  reversing 
path  16  is  provided  under  the  paper  cassette  3,  and  the 
recording  paper  2  moves  from  the  reversing  path  1  5  into 
the  reversing  path  16. 
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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  The  present  invention  relates  to  an  image 
recording  device  such  as  a  printer,  or  copier,  and  in  par- 
ticular  an  image  recording  device  capable  of  printing  on 
both  sides  of  paper. 
[0002]  With  a  recording  device  having  a  function  of 
recording  on  both  sides  of  recording  paper,  it  was  nec- 
essary  to  provide  a  reversing  section  for  reversing  the 
recording  paper  for  altering  the  side  of  the  recording 
paper  facing  the  image  forming  section  which  performs 
the  recording.  The  reversing  section  was  provided  at  the 
back  of,  or  in  front  of,  or  over  the  device,  in  the  prior  art. 
[0003]  In  the  prior  art  image  recording  device,  a  cer- 
tain  space  had  to  be  provided  for  the  reversing  section, 
so  that  the  overall  size  of  the  device  is  increased. 

SUMMARY  OF  THE  INVENTION 

[0004]  An  object  of  the  invention  is  to  provide  a  record- 
ing  device  which  has  a  function  of  recording  on  both 
sides  of  recording  paper,  and  yet  which  is  small  in  size. 
[0005]  An  image  recording  device  according  to  the 
invention  comprises: 

a  paper  supply  section; 
a  paper  transport  path  along  which  recording  paper 
supplied  from  the  paper  supply  section  is  trans- 
ported; 
an  image  forming  section  provided  on  the  paper 
transport  path; 
a  reversing  section  for  reversing  the  recording 
paper; 
wherein 
said  paper  supply  section  has  a  first  end  from  which 
the  recording  paper  is  picked  up,  and  a  second  end 
opposite  to  said  first  end, 
said  reversing  section  (RS)  comprises: 
a  reversing  roller  (14)  rotating  forward  and  back- 
ward,  while  holding  recording  paper  which  is  trans- 
ported  from  the  paper  transport  path  having  passed 
the  image  forming  section,  and  which  is  to  be 
reversed,  and 
a  reversing  path  (RP)  in  which  the  recording  paper 
having  passed  the  reversing  roller  is  reciprocated, 
and  which  is  formed  at  least  at  the  second  end  of 
the  paper  supply  section, 
wherein  the  recording  paper  reversed  by  the  revers- 
ing  section  is  passed  over  the  paper  supply  section, 
and  guided  to  the  paper  transport  path. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0006]  In  accompanying  drawings:- 

Fig.  1  is  a  schematic  diagram  showing  the  configu- 

ration  of  an  image  recording  device  of  a  first 
embodiment; 
Fig.  2  is  a  block  diagram  showing  connection 
between  components  relating  to  control  over  trans- 

5  port  of  the  recording  paper  in  the  recording  device 
in  the  first  embodiment; 
Fig.  3  is  a  time  chart  showing  the  operation  of  the 
first  embodiment; 
Fig.  4  shows  the  details  of  a  gate  used  in  the  first 

10  embodiment; 
Fig.  5  shows  the  details  of  reversing  rollers  and 
guides  used  in  the  first  embodiment; 
Fig.  6  shows  the  details  of  another  example  of 
reversing  rollers  and  guides  which  may  be  used  in 

15  place  of  those  shown  in  Fig.  5: 
Fig.  7  shows  the  structure  for  holding  the  reversing 
rollers  in  the  state  in  which  the  paper  cassette  is 
fully  inserted: 
Fig.  8  shows  the  structure  for  holding  the  reversing 

20  rollers  in  the  state  in  which  the  paper  cassette  is 
removed  from  the  fully-inserted  position; 
Fig.  9  is  a  schematic  diagram  showing  the  configu- 
ration  of  an  image  recording  device  of  a  second 
embodiment; 

25  Fig.  1  0A  is  a  schematic  view  of  the  configuration  of 
image  recording  device  of  a  third  embodiment; 
Fig.  1  0B  is  a  partial  sectional  view  showing  a  gate 
member  in  Fig.  10A  in  an  enlarged  scale; 
Fig.  1  1  A  and  Fig.  1  1  B  show  details  of  the  gate 

30  member  used  in  the  third  embodiment,  as  well  as  in 
a  fourth  and  fifth  embodiments; 
Fig.  12  is  a  schematic  view  of  the  configuration  of 
image  recording  device  of  the  fourth  embodiment; 
and 

35  Fig.  13  is  a  schematic  view  of  the  configuration  of 
image  recording  device  of  the  fifth  embodiment. 

DETAILED  DESCRIPTON  OF  THE  PREFERRED 
EMBODIMENTS 

40 
[0007]  Embodiments  of  the  present  invention  will  next 
be  described  in  detail  with  reference  to  drawings. 
[0008]  Fig.  1  shows  the  configuration  of  an  image 
recording  device  of  a  first  embodiment  of  the  invention. 

45  [0009]  Referring  to  Fig.  1  ,  a  paper  cassette  3,  serving 
as  a  paper  supply  unit,  for  accommodating  recording 
paper  2  is  removably  inserted  in  an  image  recording 
device  1  .  The  paper  cassette  3  can  be  pulled  out  in  the 
direction  of  arrow  PO,  i.e.,  toward  the  front  or  first  end  1f 

so  of  the  housing  1  h  of  the  image  recording  device  1  . 
[001  0]  A  paper  pick-up  roller  4  is  provided  above  a 
front  or  first  end  3a  of  the  paper  cassette  3,  and  above 
the  leading  end  of  the  recording  paper  2  in  the  paper 
cassette  3.  The  front  end  3a  of  the  paper  cassette  3  is 

55  on  the  same  side  as  the  front  end  1f  of  the  housing  1  h. 
[0011]  A  pair  of  transport  rollers  5  are  rotatably  pro- 
vided  over  the  paper  feed  roller  4.  Another  pair  of  trans- 
port  rollers  6  are  provided  downstream  (with  respect  to 
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the  direction  of  paper  transport)  of  the  pair  of  transport 
rollers  5.  An  image  forming  section  7  is  provided  down- 
stream  of  the  pair  of  transport  rollers  6. 
[001  2]  The  image  forming  section  7  includes  of  a  toner 
cartridge  7a,  a  recording  head  7b,  a  photosensitive 
drum  7c,  and  a  transfer  roller  7d,  and  transfers  the  toner 
image  corresponding  to  the  recording  data,  to  the 
recording  paper  2  being  transported.  Provided  down- 
stream  of  the  image  recording  section  7  is  a  fixing  sec- 
tion  8,  which  fixes  the  toner  image  having  been 
transferred  to  the  recording  paper  2,  by  heating  and  fus- 
ing,  and  is  formed  of  a  heating  roller  8a,  and  a  pressure 
roller  8b  pressed  against  the  heating  roller  8a. 
[001  3]  Provided  downstream  of  the  fixing  section  8  is 
a  gate  10,  which  is  rotatable  about  an  axis  10a.  The 
gate  1  0  is  for  switching  the  direction  of  transport  of  the 
recording  paper  2,  between  a  path  to  a  discharging  sec- 
tion  1  1  ,  to  which  the  recording  paper  is  to  be  ejected 
after  completion  of  recording,  and  a  path  to  a  reversing 
section  RS  to  which  the  recording  paper  is  to  be 
directed  for  being  reversed,  i.e.,  turned  upside  down. 
Further  pairs  of  transport  rollers  1  2  and  1  3  are  provided 
between  the  gate  10  and  the  discharging  section  1  1  . 
[0014]  Provided  under  the  gate  10  is  a  pair  of  revers- 
ing  rollers  14,  which  are  rotatable  in  forward  and  back- 
ward  directions.  A  reversing  path  RP  comprises  a  first 
part  15,  and  a  second  part  16.  The  first  part  15  is 
formed  under  the  pair  of  reversing  rollers  14,  and  at  a 
rear  end  3b  of  the  paper  cassette  3.  The  second  part  1  6 
is  formed  between  the  bottom  3c  of  the  paper  cassette 
3  and  the  bottom  1  a  of  the  housing  of  the  device  1  . 
[001  5]  The  first  part  1  5  is  defined  by  guides  1  7  and  1  8, 
which  are  integral  with  the  paper  feed  cassette  3.  The 
inner  or  guiding  surfaces  of  the  guides  17  and  18  are 
curved,  to  guide  the  recording  paper  2  fed  from  the 
reversing  rollers  14  smoothly  to  the  horizontally  extend- 
ing  second  part  16.  The  second  part  16  has  a  length  for 
accommodating  at  least  one  sheet  of  recording  paper  2. 
The  reversing  rollers  14,  and  the  reversing  path  RP  in 
combination  form  the  reversing  section  RS. 
[0016]  Provided  in  front  (to  the  left  in  Fig.  1)  of  the 
reversing  rollers  14  is  a  returning  path  formed  of  pairs  of 
transport  rollers  1  9  and  20  for  transporting  the  recording 
paper  2  having  been  reversed,  to  the  transport  rollers  5. 
[001  7]  Fig.  2  is  a  block  diagram  showing  the  connec- 
tion  between  components  relating  to  control  over  trans- 
port  of  the  recording  paper  in  the  recording  device  of  the 
first  embodiment.  A  controller  21  controls  the  operation 
of  the  image  recording  device  1  ,  and  is  formed  of  a  CPU 
and  the  like.  The  controller  21  is  connected  to  a  reversal 
sensor  22,  a  recording  sensor  28,  and  a  drive  circuit  23, 
and  controls  them.  The  reversal  sensor  22  is  provided 
upstream  of  (with  respect  to  the  direction  of  transport) 
and  immediately  above  the  reversing  rollers  14,  as 
shown  in  Fig.  1  ,  and  detects  the  presence  or  absence  of 
the  recording  paper  2,  and  transmits  a  detection  signal 
to  the  controller  21  .  The  recording  sensor  28  is  provided 
beneath  the  image  forming  section  7  and  detects  the 

presence  or  absence  of  the  recording  paper  2  passing 
under  the  image  forming  section  7,  and  transmits  a 
detection  signal  to  the  controller  21  . 
[0018]  The  drive  circuit  23  drives  a  main  motor  24,  a 

5  paper  feed  motor  25,  a  reversing  motor  26,  and  a  linear 
actuator  27  including  a  plunger  27a  and  a  solenoid  27b. 
The  main  motor  24  drives  the  pairs  of  transport  rollers  5 
and  6,  the  transfer  7d,  and  the  pressure  roller  8b.  The 
paper  feed  motor  25  drives  the  pick-up  roller  4.  The 

10  reversing  motor  26  drives  the  reversing  rollers  14,  and 
the  pairs  of  transport  rollers  19  and  20.  The  actuator  27 
cooperates  with  a  spring,  not  shown  in  Fig.  1  ,  to  turn  the 
gate  1  0  about  the  axis  1  0a. 
[001  9]  The  operation  of  the  first  embodiment  will  now 

15  be  described  with  reference  to  a  flowchart  of  Fig.  3.  It  is 
assumed  that  recording  is  made  on  both  sides  of  a  sin- 
gle  sheet  of  recording  paper. 
[0020]  When  the  image  recording  device  1  receives  a 
recording  command  from  a  host  computer  or  some 

20  other  external  device,  not  shown,  the  main  motor  24  is 
first  made  to  rotate,  so  that  the  pairs  of  transport  rollers 
5  and  6,  the  transfer  roller  7d,  and  the  pressure  roller  8b 
are  rotated,  as  indicated  at  point  a  in  Fig.  3.  Then  the 
paper  feed  motor  25  is  rotated  forward  to  rotate  the  pick- 

25  up  roller  4  in  the  clockwise  direction  as  seen  in  Fig.  1  ,  as 
indicated  at  point  b  in  Fig.  3.  The  top  sheet  of  recording 
paper  2  accommodated  in  the  paper  cassette  3  is 
picked  up  and  taken  out.  The  leading  end  of  the  record- 
ing  paper  2  having  been  taken  out  enters  between  the 

30  transport  rollers  5,  and  is  then  transported  in  the  direc- 
tion  of  arrow  C. 
[0021  ]  When  the  leading  end  of  the  recording  paper  2 
passes  the  recording  sensor  28,  the  detection  signal 
derived  from  the  recording  sensor  28  goes  active,  as 

35  indicated  at  point  c  in  Fig.  3,  and  the  recording  paper  2 
then  enters  between  the  photosensitive  drum  7c  and 
the  transfer  roller  7d,  and  the  toner  image  is  transferred 
to  the  recording  paper  2.  The  recording  paper  2  is  trans- 
ported  further,  and  fed  to  the  fixing  section  8,  where  the 

40  toner  image  on  the  recording  paper  2  is  fixed  by  applica- 
tion  of  heat. 
[0022]  Before  the  recording  paper  2  reaches  the 
transport  rollers  9,  the  actuator  27  is  energized,  as  indi- 
cated  at  point  d  in  Fig.  3.  When  the  actuator  27  is  ener- 

45  gized,  the  gate  1  0  is  brought  to  the  position  indicated  by 
solid  line  in  Fig.  1  .  When  the  actuator  27  is  deenergized, 
the  gate  1  0  is  brought  the  position  indicated  by  broken 
line  in  Fig.  1  .  Because  of  the  energization  of  the  actua- 
tor  27,  the  blade  1  0  guides  the  recording  paper  2  having 

so  passed  the  transport  rollers  9  to  the  reversing  section 
RS. 
[0023]  Then  controller  21  then  causes  the  reversing 
motor  26  to  rotate  backward,  as  indicated  at  point  e  in 
Fig.  3.  The  reversing  rollers  14  are  then  rotated  in  the 

55  direction  of  arrow  R  in  Fig.  1  .  When  the  leading  end  of 
the  recording  paper  2  passes  the  reversal  sensor  22, 
the  output  of  the  detection  sensor  22  goes  active,  as 
indicated  at  point  f  in  Fig.  3.  The  recording  paper  2 
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enters  the  reversing  rollers  14,  and  is  transported  to  the 
first  part  15  of  the  reversing  path  RP,  and  is  guided  by 
the  guides  1  7  and  1  8,  and  then  enters  the  second  part 
1  6  of  the  reversing  path  RP. 
[0024]  When  the  tail  end  of  the  recording  paper  2 
passes  the  reversal  sensor  22,  the  output  of  the  reversal 
sensor  22  goes  inactive,  as  indicated  at  point  g  in  Fig.  3. 
In  this  way,  passage  of  the  front  end  and  the  tail  end  of 
the  recording  paper  2  is  detected  by  the  reversal  sensor 
22,  and  informed  to  the  controller  21  .  The  controller  21 
causes  the  reversing  motor  26  to  rotate  forward  upon 
expiration  (point  h  in  Fig.  3)  of  a  certain  time  interval 
after  the  detection  of  the  tail  end  of  the  recording  paper 
2.  As  a  result,  the  reversing  rollers  14  are  rotated  in  the 
direction  opposite  to  the  direction  of  arrow  R  in  Fig.  1  , 
and  the  pairs  of  transport  rollers  19  and  20  are  rotated 
in  the  direction  of  arrows  F  in  Fig.  1.  The  recording 
paper  2  is  transported  by  the  reversing  rollers  14  and 
guide  elements,  not  shown,  to  the  transport  rollers  19, 
and  moves  out  of  the  reversing  path  RP. 
[0025]  The  recording  paper  2  is  sent  by  the  pairs  of 
transport  rollers  19  and  20,  to  the  transport  rollers  5, 
and  enters  the  image  forming  transport  path,  formed  of 
the  rollers  6,  7d  and  8b,  in  the  state  in  which  it  has  been 
turned  upside  down.  That  is,  the  first  side  of  the  record- 
ing  paper  on  which  the  toner  image  has  already  been 
transferred  is  facing  downward,  i.e.,  away  from  the  pho- 
tosensitive  drum  7c.  A  toner  image  is  transferred,  at  the 
image  forming  section  7,  to  the  second  side  of  the 
recording  paper  2  having  re-entered  into  the  image 
forming  transport  path,  and  is  fixed  at  the  fixing  section 
8.  The  actuator  27  is  deenergized  after  the  recording 
paper  2  passed  the  gate  10  upon  recording  on  the  first 
side.  That  is  when  the  recording  paper  2  has  passed  the 
recording  section  second  time  for  printing  on  the  second 
side,  the  gate  1  0  is  already  in  the  position  indicated  by 
the  broken  line. 
[0026]  The  recording  paper  2  having  passed  the 
transport  rollers  9  is  sent  to  the  transport  rollers  12,  and 
dicharged  to  the  discharging  section  1  1  by  means  of  the 
transport  rollers  13.  In  this  way,  recording  on  both  sides 
is  completed.  As  has  been  described,  according  to  the 
first  embodiment,  the  reversing  path  RP  for  reversing 
the  recording  paper  2  is  provided  at  the  back  of  and 
under  the  paper  cassette  3,  so  that  it  is  not  necessary  to 
provide  a  separate  space  for  reciprocation  of  the  record- 
ing  paper,  and  the  recording  paper  can  be  reversed,  and 
the  size  of  the  device  can  thus  be  reduced. 
[0027]  Fig.  4  shows  the  details  of  the  gate  1  0.  It  has  a 
blade  1  02  rotatable  about  the  axis  1  0a.  A  drive  arm  1  03 
extends  on  the  opposite  side  of  the  blade  102  with 
respect  to  the  axis  1  0a.  A  spring  1  04  is  connected  to  the 
drive  arm  103  to  bias  the  drive  arm  103  and  the  blade 
102  in  the  counterclockwise  direction  as  seen  in  Fig.  4. 
The  plunger  27a  of  the  actuator  27  is  engageable  with 
the  drive  arm  103.  When  the  actuator  27  is  not  ener- 
gized,  the  plunger  27a  is  in  the  position  indicated  by  the 
broken  line,  and  the  spring  104,  serving  as  a  tension 

spring,  pulls  the  drive  arm  1  03  so  that  the  blade  1  02  and 
the  drive  arm  103  are  in  the  position  indicated  by  the 
broken  line.  In  order  to  define  this  position,  a  stopper 
105  is  provided  to  engage  the  drive  arm  103.  When  the 

5  actuator  27  is  energized,  the  plunger  27a  is  pushed  for- 
ward,  i.e.,  leftward  as  seen  in  Fig.  4,  and  is  brought  to 
the  position  indicated  by  the  solid  line.  As  a  result,  the 
drive  arm  103  is  pushed  forward,  or  leftward  as  seen  in 
Fig.  4,  and  the  drive  arm  103  and  the  blade  102  are 

10  rotated  to  the  position  indicated  by  the  solid  line.  Thus, 
the  blade  102  can  selectively  assume  one  of  the  two 
positions.  In  the  position  indicated  by  the  broken  line, 
the  recording  paper  2  fed  from  the  fixing  section  8,  i.e., 
from  the  left  side  as  seen  in  Fig.  4  is  passed  over  the  top 

15  surface  of  the  blade  102,  and  is  directed  rightward,  and 
led  to  the  transport  rollers  12.  In  the  position  indicated 
by  the  solid  line,  the  recording  paper  2  fed  from  the  fix- 
ing  section  8  is  passed  beneath  the  downward  surface 
of  the  blade  102,  and  directed  downward,  and  led  to  the 

20  reversing  section  RS  (Fig.  1). 
[0028]  Fig.  5  shows  the  details  of  the  guide  assembly 
at  the  reversing  rollers  14.  A  first  pair  of  guide  members 
201  and  202  guide  the  recording  paper  from  the  gate  10 
to  the  reversing  rollers  14.  A  second  pair  of  guide  mem- 

25  bers  203  and  204  guide  the  recording  paper  2  from  the 
reversing  rollers  14  toward  the  transport  rollers  19  of  the 
returning  path.  The  inner  surfaces  202a  and  204a  of  the 
guide  members  202  and  204  merge,  at  an  edge  205,  to 
form  a  Y-shaped  branch. 

30  [0029]  A  flap  206  made  of  a  resilient  sheet  material 
includes  a  base  part  206a  attached  to  the  inner  surface 
204a  of  the  guide  member  204,  and  a  free  part  206b 
extending  from  the  edge  205  and  toward  the  reversing 
rollers  14,  and  having  a  first  surface  206c  facing  the 

35  guide  member  201  and  a  second  surface  206d  facing 
the  guide  member  203. 
[0030]  In  a  free  state,  the  flap  206  is  shifted  toward  the 
guide  member  201,  so  that  the  recording  paper  2  fed 
from  the  gate  10  toward  the  reversing  rollers  14,  as  indi- 

40  cated  by  arrow  207,  engages  with  the  first  surface  206c 
of  the  free  part  206b  of  the  flap  206  and  pushes  aside, 
resiliently  bending  the  free  part  206b  of  the  flap  206 
toward  the  guide  member  203,  to  reach  the  reversing 
rollers  14,  and  is  then  transported  to  the  reversing  path 

45  RP. 
[0031]  When  the  recording  paper  2  is  fed  from  the 
reversing  path  RP  to  the  Y-shaped  branch,  since  the 
flap  206  is  shifted  toward  the  guide  member  201  ,  the 
recording  paper  2  engages  with  the  second  surface 

so  206d  of  the  free  part  206b  of  the  flap  206,  and  is  guided 
by  the  flap  206  to  the  path  formed  between  the  guide 
members  203  and  204,  as  indicated  by  arrow  208,  and 
is  led  to  the  transport  rollers  1  9. 
[0032]  In  this  way,  the  recording  paper  2  transported 

55  from  the  gate  10  to  the  reversing  rollers  14  is  first  guided 
to  the  reversing  path  RP,  and  is  thereafter  transported 
from  the  reversing  path  RP,  via  the  reversing  rollers  14, 
to  the  transport  rollers  1  9. 
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[0033]  Fig.  6  shows  another  example  of  the  guide 
assembly  at  the  reversing  rollers  14.  For  the  description 
of  this  example,  the  reversing  rollers  are  denoted  indi- 
vidually  by  14a  and  14b.  The  roller  14a  is  positioned 
near  the  guide  201,  while  the  roller  14b  is  positioned 
near  the  guide  203. 
[0034]  In  this  example,  the  flap  used  in  the  example  of 
Fig.  5  is  not  provided,  the  edge  205  is  offset  with  respect 
to  the  common  tangential  line  14c  of  the  rollers  14a  and 
14b,  toward  the  guide  member  201,  and  the  common 
tangential  line  14c  intersects  with  the  inner  surface 
204a  of  the  guide  member  204,  while  the  extension  of 
the  path  formed  by  the  guide  members  201  and  202  is 
so  formed  that  its  extension  passes  near  a  point  at 
which  the  rollers  1  4a  and  1  4b  are  in  contact  with  each 
other.  As  a  result,  the  recording  paper  2  fed  from  the 
gate  10,  as  indicated  by  arrow  207,  is  made  to  pass 
through  the  rollers  14a  and  14b. 
[0035]  The  recording  paper  2  fed  from  the  reversing 
path  RP  is  guided  by  the  rollers  14a  and  14b  and  is 
brought  to  contact  with  the  inner  surface  204a  of  the 
guide  204,  as  indicated  by  arrow  208,  and  is  guided 
along  the  path  formed  between  the  guides  203  and  204. 
[0036]  Fig.  7  and  Fig.  8  show  an  example  of  the  struc- 
ture  for  holding  the  reversing  rollers  14a  and  14b.  A  first 
roller  14a  is  rotatably  supported  by  a  pin  301  to  the 
frame  of  the  device,  not  illustrated.  A  second  roller  14b 
is  rotatably  supportd  by  a  pin  302  fixed  to  an  arm  303 
which  is  pivotably  supported  by  a  pin  304  to  the  frame  of 
the  device.  A  compression  spring  305  is  attached  to  the 
arm  303,  and  extends  downward.  A  cap  306  is  attached 
to  and  covers  the  lower  end  of  the  spring  305.  A  protru- 
sion  307  is  provided  on  the  paper  cassette  3.  Fig.  7 
shows  the  state  when  the  paper  cassette  3  is  inserted, 
or,  more  strictly,  in  a  fully-inserted  position  in  a  position 
allowing  picking-up  of  the  paper,  while  Fig.  8  shows  the 
state  when  the  paper  cassette  3  is  removed  from  the 
fully-inserted  position. 
[0037]  When  the  paper  cassette  3  is  fully  inserted,  the 
protrusion  307  engages  the  cap  306,  and  pushes  the 
spring  305  upward.  As  a  result,  the  arm  303  is  rotated 
counterclockwise  as  seen  in  Fig.  7,  and  the  roller  14b  is 
pressed  against  the  roller  14a.  The  recording  paper  2 
passing  between  the  rollers  14a  and  14b  are  therefore 
held  between  the  rollers  14a  and  14b. 
[0038]  As  shown  in  Fig.  8,  when  the  paper  cassette  3 
is  removed,  being  moved  leftward,  the  protrusion  307  is 
disengaged  or  separated  from  the  cap  306,  and  the 
spring  305  moves  down.  The  arm  303  therefore  is 
rotated  clockwise  as  seen  in  Fig.  8,  and  the  roller  14b  is 
separated  from  the  roller  14a. 
[0039]  If  jamming  of  the  recording  paper  2  occurs  at 
the  back  of  the  paper  cassette  3,  being  pinched 
between  the  rollers  1  4a  and  1  4b,  the  paper  cassette  3  is 
removed,  as  shown  in  Fig.  8.  Then,  the  recording  paper 
2  is  released  from  the  rollers  14a  and  14b.  As  the  cas- 
sette  3  is  moved  away  from  the  fully-inserted  position 
(moved  leftward  in  Fig.  8),  the  recording  paper  2  is  also 

pulled  because  part  of  the  recording  paper  2  is  held 
between  the  guide  members  1  7  and  1  8  forming  the  first 
part  1  5  of  the  reversing  path  RP  at  the  back  of  the  paper 
cassette  3.  Another  part  of  the  recording  paper  2  may 

5  be  in  the  second  part  1  6  of  the  reversing  path  RP  which 
is  between  the  bottom  3c  of  the  paper  cassette  3  and 
the  bottom  1  a  of  the  housing  1  h  of  the  device,  but  this 
part  is  also  removed,  as  the  part  of  the  recording  paper 
2  in  the  first  part  15  is  pulled  outward.  The  entire  record- 

10  ing  paper  2  can  therefore  be  moved  out  smoothly. 

Second  Embodiment 

[0040]  Fig.  9  shows  the  configuration  of  the  image 
15  recording  device  of  a  second  embodiment. 

[0041]  Referring  to  Fig.  9,  in  the  image  recording 
device  31  of  the  second  embodiment,  the  reversing  path 
RP  has  a  first  part  32  provided  at  the  back  of  the  paper 
cassette  3.  That  is,  the  first  part  32  of  the  reversing  path 

20  RP  is  formed  of  a  guide  33  and  the  guide  34.  The  guide 
33  is  integral  with  the  paper  cassette  3,  while  the  guide 
34  is  integral  with  the  rear  cover  35  of  the  device  31. 
That  is,  the  guides  33  and  34  are  integral  with  different 
members  of  the  device,  so  that  they  can  be  separated. 

25  The  second  part  16  of  the  reversing  path  RP  is  formed 
under  the  paper  cassette  3,  as  in  the  first  embodiment. 
The  rest  of  the  configuration  is  identical  to  that  of  the 
first  embodiment.  The  operation  is  also  identical  to  that 
of  the  first  embodiment. 

30  [0042]  In  the  second  embodiment  configured  as 
described  above,  the  effects  similar  to  those  of  the  first 
embodiment  are  obtained.  In  addition,  when  jamming  of 
the  recording  paper  2  occurs  at  or  near  the  first  part  32 
of  the  reversing  path  RP,  when  the  paper  cassette  3  is 

35  pulled  out  in  the  direction  of  arrow  PO,  the  guide  33  is 
separated  from  the  guide  34,  and  the  recording  paper  2 
is  left  there.  The  recording  paper  2  can  therefore  be 
removed  without  being  damaged. 

40  Third  Embodiment 

[0043]  Fig.  10A  and  Fig.  10B  show  a  third  embodi- 
ment  of  the  recording  device.  This  embodiment  is  simi- 
lar  to  the  first  embodiment,  but  an  additional,  or  second 

45  paper  supply  unit  44  is  provided  below  the  paper  cas- 
sette  3  which  serves  as  a  first  paper  supply  unit.  The 
paper  cassette  3  can  be  removed  and  inserted  in  the 
state  in  which  the  second  paper  supply  unit  44,  in  the 
form  of  a  tray,  is  mounted  to  the  frame  of  the  device, 

so  When  the  second  paper  supply  section  44  is  mounted, 
and  the  first  paper  supply  section  3  is  inserted,  the  back 
end  of  the  second  paper  supply  section  44  is  in  align- 
ment  with  the  back  end  of  the  first  paper  supply  section 
3. 

55  [0044]  In  the  state  in  which  the  paper  cassette  3  and 
the  second  paper  supply  unit  44  are  mounted,  the 
reversing  path  RP  is  formed  to  extend  through  the  back 
of  the  paper  cassette  3,  and  the  back  of  the  second 
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paper  supply  unit  44,  and  then  under  the  second  paper 
supply  unit  44. 
[0045]  When  the  second  paper  supply  unit  44  is  not 
mounted,  the  reversing  path  RP  is  formed  through  the 
back  of  the  paper  cassette  3,  and  under  the  paper  cas-  s 
sette  3,  as  in  the  first  embodiment. 
[0046]  The  alteration  of  the  reversing  path  is  achieved 
by  a  gate  member  1  7  provided  at  the  bottom  of  the  part 
of  the  reversing  path  at  the  back  of  the  paper  cassette  3, 
and  an  engaging  member  401  (Fig.  11  A,  Fig.  1  1  B)  10 
cooperating  with  the  gate  member  1  7.  The  gate  mem- 
ber  17  is  shown  in  an  enlarged  scale  in  Fig.  10B,  and  is 
shown  in  schematic  perspective  view  in  Fig.  1  1  A  and 
Fig.  11B. 
[0047]  More  specifically,  the  gate  member  1  7  com-  is 
prises  a  movable  guide  402  fixed  to  and  supported  by  a 
pair  of  supporting  brackets  403  (only  one  of  which  is 
shown  while  the  other  bracket  at  the  opposite  end  is  not 
shown)  provided  on  both  ends  of  the  movable  guide 
402.  A  pair  of  pins  404  (only  one  being  shown)  which  20 
are  in  alignment  with  each  other  are  attached  to  the 
respective  brackets  403.  The  pins  404  are  rotatably 
supported  by  the  side  walls  405  of  the  paper  cassette  3. 
[0048]  The  movable  guide  402  is  attached  to  one  side 
of  the  each  bracket  403,  while  a  projection  406  extends  25 
sideways  from  the  other  side  of  each  bracket  403.  The 
projection  406  at  each  end  of  the  movable  guide  402 
extends  through  a  cut-away  407  in  the  side  wall  405 
adjacent  to  the  corresponding  end  of  the  movable  guide 
402.  30 
[0049]  The  engagement  member  401  is  fixed  to  the 
second  paper  feed  unit  44  and  has  inwardly-extending 
projection  408  engageable  with  the  projection  406, 
when  the  paper  cassette  3  is  inserted. 
[0050]  When  the  second  paper  supply  unit  44  is  35 
mounted,  and  the  paper  cassette  3  is  fully  inserted,  the 
projections  406  and  408  engage  with  each  other,  and 
the  bracket  403  is  rotated  counterclockwise  as  seen  in 
Fig,  1  1  B,  and  the  movable  guide  403  is  upright  as  seen 
in  Fig.  1  1  B.  In  this  state,  the  paper  fed  from  above  is  40 
guided  downward.  That  is,  the  paper  having  passed  the 
back  of  the  paper  cassette  3  is  led  to  the  back  of  the 
second  paper  supply  unit  44,  and  then  under  the  sec- 
ond  paper  supply  unit  44.  In  this  condition,  most  part  of 
the  paper  is  in  the  path  extending  vertically  and  in  align-  45 
ment  with  each  other.  Accordingly,  the  curling  of  the 
paper  is  reduced.  The  curling  is  a  problem  particularly 
when  conducting  the  printing  on  the  second  side  of  the 
paper.  By  reducing  the  curling,  the  paper  can  be  trans- 
ported  more  smoothly,  and  the  possibility  of  jamming  is  so 
reduced. 
[0051  ]  When  the  projection  406  is  not  in  engagement 
with  the  projection  408,  the  movable  guide  402  is 
inclined  as  shown  in  Fig.  11  A.  This  is  the  case,  when 
the  paper  cassette  3  is  not  fully  inserted  in  the  device,  or  55 
when  the  paper  cassette  3  is  inserted  but  the  second 
paper  supply  unit  44  is  not  mounted.  When  the  movable 
guide  is  inclined  the  lower  end  is  shifted  forward  as  seen 

D0A2  10 

in  Fig.  11  A,  and  the  recording  paper  2  having  passed 
the  back  of  the  paper  cassette  3  is  guide  to  the  path 
under  the  paper  cassette  3.  This  is  similar  to  the  first 
embodiment. 

Fourth  Embodiment 

[0052]  Fig.  12  shows  a  fourth  embodiment  of  the 
invention.  This  embodiment  is  similar  to  the  third 
embodiment,  but  another  tray,  or  a  third  paper  supply 
unit  49  is  provided  beneath  the  second  paper  supply 
unit  44.  When  the  second  and  third  paper  supply  sec- 
tions  44  and  49  are  mounted,  and  the  first  paper  supply 
section  3  is  inserted,  the  back  ends  of  the  second  and 
third  paper  supply  sections  44  and  49  are  in  alignment 
with  the  back  end  of  the  first  paper  supply  section  3. 
[0053]  Provided  at  the  bottom  of  the  reversing  path 
part  at  the  back  of  the  second  paper  supply  unit  44  is  a 
gate  member  48  which  is  similar  to  the  gate  member  1  7 
at  the  bottom  of  the  reversing  path  part  at  the  back  of 
the  second  paper  supply  unit  44.  The  gate  member  48 
has  the  configuration  identical  to  the  gate  member  1  7, 
but  the  pins  404  are  supported  by  the  side  walls  of  the 
second  paper  supply  unit  44,  each  projection  407 
projects  through  a  cut-away  in  the  adjacent  side  wall  of 
the  second  paper  supply  unit  44  and  the  projection  401 
is  fixed  to  the  third  paper  supply  unit  49. 
[0054]  A  further  reversing  path  part  is  formed  under 
the  third  paper  supply  unit  49. 
[0055]  Because  the  reversing  path  is  also  formed  at 
the  back  of  the  third  paper  supply  unit  49,  the  total 
length  of  the  vertically  extending  reversing  path  part  is 
increased,  and  the  curling  is  further  reduced. 
[0056]  The  concept  described  above  in  connection 
with  the  third  and  fourth  embodiments  can  be  similarly 
applied  when  the  number  of  additional  paper  supply 
units  are  more  than  three. 

Fifth  Embodiment 

[0057]  Fig.  13  shows  a  fifth  embodiment  of  the  inven- 
tion.  This  embodiment  is  similar  to  the  third  embodi- 
ment.  But  the  reversing  path  part  46  at  the  bottom  of  the 
second  paper  supply  unit  44  is  not  provided,  and  the 
reversing  path  part  at  the  back  of  the  second  paper  sup- 
ply  unit  44  (and  outside  of  the  space  in  which  the  paper 
is  contained)  is  not  provided.  Instead,  a  reversing  path 
part  56  is  formed  within  the  second  paper  supply  unit 
44,  and  above  the  recording  paper  2  stacked  therein.  A 
guide  420  is  provided  within  the  space  in  which  the 
recording  paper  2  is  contained.  The  guide  420  includes 
a  curved  part  421  and  a  horizontally  extending  part  422. 
The  recording  paper  2  having  passed  the  gate  member 
17  is  brought  into  contact  with  this  guide  part  421,  and 
guided  along  the  curved  part  421  of  a  smaller  curvature, 
and  then  along  the  horizontally  extending  part  422. 
Because  the  guide  part  421  is  of  a  curve  of  a  smaller 
curvature,  resistance  to  the  paper  transport  required  is 
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smaller.  The  possibility  of  jamming  is  therefore  reduced. 
In  addition,  the  curling  is  also  reduced  because  the 
curve  is  of  a  smaller  curvature,  and  the  force  applied  to 
the  paper  for  the  purpose  of  transport  is  also  reduced. 
[0058]  As  has  been  described,  according  to  the  inven-  s 
tion,  the  reversing  path  for  reversing  the  recording  paper 
is  formed  at  least  partly  on  the  side  of  the  paper  supply 
section,  opposite  to  the  paper  pick-up  section.  Accord- 
ingly,  the  reversing  path  can  be  formed  with  a  minimum 
space.  10 

Claims 

1  .  An  image  recording  device  comprising: 
15 

a  paper  supply  section; 
a  paper  transport  path  along  which  recording 
paper  supplied  from  the  paper  supply  section  is 
transported; 
an  image  forming  section  provided  on  the  20 
paper  transport  path; 
a  reversing  section  for  reversing  the  recording 
paper; 
wherein 
said  paper  supply  section  has  a  first  end  from  25 
which  the  recording  paper  is  picked  up,  and  a 
second  end  opposite  to  said  first  end, 
said  reversing  section  (RS)  comprises: 
a  reversing  roller  (14)  rotating  forward  and 
backward,  while  holding  recording  paper  which  30 
is  transported  from  the  paper  transport  path 
having  passed  the  image  forming  section,  and 
which  is  to  be  reversed,  and 
a  reversing  path  (RP)  in  which  the  recording 
paper  having  passed  the  reversing  roller  is  35 
reciprocated,  and  which  is  formed  at  least  at 
the  second  end  of  the  paper  supply  section, 
wherein  the  recording  paper  reversed  by  the 
reversing  section  is  passed  over  the  paper  sup- 
ply  section,  and  guided  to  the  paper  transport  40 
path. 

2.  The  image  recording  device  according  to  claim  1  , 
wherein  said  reversing  path  at  the  second  end  of 
the  paper  supply  section  is  formed  inside  the  paper  45 
supply  section. 

3.  The  image  recording  device  according  to  claim  1  , 
wherein  the  reversing  path  provided  at  said  second 
end  of  the  paper  supply  section  is  formed  between  so 
the  paper  supply  section  and  the  housing  of  the 
device. 

4.  The  image  recording  device  according  to  claim  1  , 
wherein  said  device  comprises  a  housing,  said  55 
paper  supply  section  comprises  a  paper  cassette 
which  is  removably  inserted  from  a  first  end  of  the 
housing  of  the  device,  said  reversing  path  is  also 

formed  under  said  paper  cassette,  and  said  first 
end  of  the  housing  is  on  the  same  side  as  the  first 
end  of  the  paper  supply  section. 

5.  The  image  recording  device  according  to  claim  4, 
wherein  said  reversing  path  formed  under  the  paper 
cassette  is  formed  between  a  bottom  of  the  paper 
cassette  and  the  housing  of  the  device. 

6.  The  image  recording  device  according  to  claim  4, 
wherein  said  paper  supply  section  also  comprises  a 
first  paper  tray  positioned  under  the  paper  cassette, 
and  said  reversing  path  is  also  formed  by  said  first 
paper  tray. 

7.  The  image  recording  device  according  to  claim  6, 
wherein  said  reversing  path  formed  by  said  first 
paper  tray  is  formed  in  the  space  within  the  first  tray 
and  above  the  recording  paper  stacked  in  said  first 
paper  tray. 

8.  The  image  recording  device  according  to  claim  6, 
further  comprising  a  gate  provided  at  the  bottom  of 
the  reversing  path  at  said  second  end  of  the  paper 
cassette,  for  leading  the  recording  paper  to  the 
reversing  path  formed  by  said  first  paper  tray  or  the 
reversing  path  formed  between  the  bottom  of  the 
paper  cassette  and  the  bottom  of  the  housing, 
depending  on  whether  the  first  paper  tray  is 
mounted  under  the  paper  cassette. 

9.  The  image  recording  device  according  to  claim  6, 
wherein  said  reversing  path  formed  by  said  first 
paper  tray  is  formed  at  a  second  end  of  said  first 
paper  tray,  and  said  second  end  of  said  first  paper 
tray  is  aligned  with  said  second  end  of  said  paper 
cassette. 

10.  The  image  recording  device  according  to  claim  9, 
further  comprising  a  second  paper  tray  which  can 
be  mounted  under  the  first  paper  tray,  said  revers- 
ing  path  is  also  formed  by  said  second  paper  tray, 
said  device  further  comprises  a  gate  provided  at 
the  bottom  of  the  reversing  path  at  said  second  end 
of  the  first  paper  tray,  for  leading  the  recording 
paper  to  the  reversing  path  formed  by  said  second 
paper  tray,  or  to  the  reversing  path  between  the  bot- 
tom  of  the  first  paper  tray  and  the  bottom  of  the 
housing,  depending  on  whether  the  second  paper 
tray  is  mounted  under  the  first  paper  tray. 

11.  The  image  recording  device  according  to  claim  9, 
wherein  at  least  one  additional  tray  are  mounted 
under  the  first  paper  tray,  at  least  one  of  the  paper 
trays  has  a  reversing  path  at  a  second  end  thereof, 
which  is  aligned  with  the  second  end  of  the  paper 
cassette. 
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